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(54) Ophtalmic lens storage container 

(57) Disclosed is an ophthalmic lens storage con- 
tainer (10, 50, 90, 98, 102, 106, 108, 110, 134) compris- 
ing: a container body (12) including a lens storage por- 
tion (20) having a cavity (24) for storing a lens (16) and 
a preserving solution (1 8), and aflange (22) surrounding 
the cavity; and a cover sheet (1 4) stripably sealed to the 
flange in a sealing zone (46) that extends around the 
cavity to thereby fluid-tightly seal the lens storage por- 
tion. The flange of said container body includes an in- 
sulating portion (38) located radially outward of an open- 
end peripheral portion of the cavity : extending circum- 
ferentially and includes a shoulder surface (42) that ex- 
tends in a first direction opposite to a second direction 
along which the cavity is exposed, and the sealing zone 
is located radially outward of the i nsulating portion of the 
flange. 
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Description 

INCORPORATED BY REFERENCE 

[0001 ] The disclosure of Japanese Patent Application 
No. 2001-217080 filed on July 17, 2001 including the 
specification, drawings and abstract is incorporated 
herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates generally to oph- 
thalmic lens storage containers each having a lens stor- 
age portion f orstoring an ophthalmic lens such as a con- 
tact lens, more particularly to such an ophthalmic lens 
storage container having a novel structure to facilitate 
removal of the ophthalmic lens from the lens storage 
portion. 

2. Description of the Related Art 

[0003] _A blister. package. is„known_ as_one_type of. a 
container for storing a contact lens. JP-A-7-322911, 
JP-A-9-23916, JP-A-1 0-313928 and US Patent NO. 
6050398 disclose known examples of the blister pack- 
age that includes: a package body having a generally 
semi-spherical cavity and a flange extending radially 
outward around the periphery of the cavity; and a cover 
sheet formed of a plastic film, aluminum foil or the like. 
The cavity contains the contact lens and a preserving 
solution, and the cover sheet is stripably sealed to the 
flange in a sealing zone that extends around the periph- 
ery of the cavity, to thereby enclose the cavity. 
[0004] The conventional blister package constructed 
as described above may suffer from a problem that the 
sealing zone formed in the flange of the package body 
is roughed once the cover sheet is stripped or peeled 
from the flange, being likely to cause undesirable gen- 
eration of burrs or fuzz on the sealing zone extending 
around the periphery of the cavity. Generally, a user re- 
moves the lens from the cavity by sliding the lens up 
along the bottom surface and the open-end peripheral 
surface in this order, while pushing or gripping the lens 
by his or her fingers. Accordingly, the contact lens may 
come into contact with the burrs left on the sealing zone, 
and is likely to be damaged, e.g., occurrence of flaws or 
cracks on the surface of the lens, by the contact with the 
burrs. Especially, a contact lens of disposable type, 
which has relatively thin wall thickness and a low 
strength, is more likely to be damaged by the contact 
with the burrs, upon the removal of the lens from the 
lens storage container. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the invention to pro- 


vide an ophthalmic lens storage container having a nov- 
el structure that p rmits a damage free removal of the 
ophthalmic lens such as a contact lens, while facilitating 
the removal of the lens. 
5 [0006] The above and/or optional objects of this in- 
vention may be attained according to at least one of the 
following modes of the invention. Each of these modes 
of the invention is numbered like the appended claims 
and depending from the other mode or modes, where 
10 appropriate, to indicate possible combinations of ele- 
ments or technical features of the invention. It is to be 
understood that the principle of the invention is not lim- 
ited to these modes of the invention and combinations 
of the technical features, but may otherwise be recog- 
15 nized based on the teachings of the present invention 
disclosed in the entire specification and drawings or that 
may be recognized by those skilled in the art in the light 
of the present disclosure in its entirety. 
[0007] (1 ) An ophthalmic lens storage container com- 
prising: (a) a container body including a lens storage 
portion having a cavity for storing the ophthalmic lens 
and a preserving solution, and a flange extending radi- 
ally outward around an open-end peripheral portion of 
the cavity; and.(b) a cover_sheet superposed on the con- _ 
tainer body for covering an opening of the cavity and 
being stripably sealed to the flange in a sealing zone 
that extends around the peripheral portion of the cavity 
over an entire circumference of the cavity, to thereby flu- 
id-tightly seal the lens storage portion; wherein the 
flange of the container body includes an insulating por- 
tion located radially outward of the open-end peripheral 
portion of the cavity so as to extend circumfe rent i ally, 
the flange includes a shoulder surface that extends in a 
first direction opposite to a second direction along which 
the cavity is exposed; and wherein the sealing zone is 
located radially outward of the insulating portion of the 
flange. 

[0008] The ophthalmic lens storage container con- 
structed according to the present invention allows a lens 
user to remove the lens stored in the lens storage por- 
tion (e.g., a bottom surface of the cavity) by sliding up 
the lens along the bottom surface and the open-end pe- 
ripheral surface in this order, while pushing or gripping 
the lens by his or her fingers, and to pick the lens up 
from the open-end peripheral portion and the flange by 
his or her fingers. In particular, the sealing zone in which 
the cover sheet is sealed to the flange is located radially 
outward of the insulating portion that is located radially 
outward of the open-end peripheral portion of the cavity, 
so that the sealing zone is effectively spaced apart from 
the cavity with the shoulder surface of the insulating por- 
tion interposed therebetween. This eliminates or reduc- 
es a possibility that the lens comes into contact with the 
sealing zone upon the removal of the lens from the lens 
storage portion, even if the sealing zone is roughed by 
stripping the cover sh et from the flange, and the burrs 
are undesirably generated on the sealing zone. That is, 
the ophthalmic lens storage container according to the 
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present invention permits a removal of the contact lens 
with ease and safety while preventing the lens being 
damaged. 

[0009] The cavity of the container body may be suit- 
ably designed and sized with no limitation to receive the 
lens and the sufficient quantity of sterile preserving so- 
lution to completely submerge the lens. The bottom sur- 
face of the cavity may be desirably shaped depending 
upon a specific configuration, size and the like of an oph- 
thalmic lens to be received in the cavity. For instance, 
the bottom surface of the cavity may have a concave 
ball-like shape as disclosed in US-A-6050398, a flat 
plate-like shape as disclosed in JP-62-1 22969, a con- 
vex ball-like shape as disclosed in JP-A-1 0-31 3928, or 
the like. Preferably, the container body may be formed 
of synthetic resin materials having a high strength and 
a high tolerance, in view of the cost and efficiency in 
manufacturing the container body and easiness in han- 
dling the material. Examples of these materials are fluor- 
oresin, polyamide, polyacrylate, polyethylene, polyeth- 
ylene terephthalate, poly vinyl chloride, non-crystalline 
polyolefin, polycarbonate, polysulfone, polybutylene 
terephthalate, polypropylene, polymethyl pentene, and 
the like. These materials are adopted solely or alterna- 


of the insulating portion in the height direction, the seal- 
ing zone can be located closer to the open-end periph- 
eral portion of the cavity as seen in a plane view, with 
the separation between the sealing zone and the open- 

5 end peripheral portion of the cavity being maintained by 
the shoulder surface in the height direction. Thus, the 
container body can be made compact in size. 
[0011] (3) An ophthalmic lens storage container ac- 
cording to the above-indicated mode (1) or (2), wherein 

10 the insulating portion is constituted by a groove open in 
a front surface of the flange in which the cavity is open, 
and the shoulder surface is constituted by an inner cir- 
cumferential wall surface of the groove. This mode of 
the invention can provide the ophthalmic lens storage 

15 container according to the above-indicated modes (1) 
or (2) in an efficient manner. The sealing zone may be 
located (i) radially outward of the groove of the flange, 
or alternatively (ii) in the bottom surface of the groove. 
In the former case (i), the groove is placed between the 

20 surface of the open-end peripheral portion of the cavity 
and the surface of the sealing zone, thereby firmly as- 
suring the separation between these two surfaces. In 
the latter case (ii), the sealing zone and the burrs gen- 
erated on the sealing zone due to the cover sheet 


tively in a composite body or a laminar structure. Also, 
the cavity may have a variety of shapes in plane view, 
including a circular shape, a polygonal shape, an ellip- 
soidal shape, a heart shape, and the like. The container 
body may further be provided with an upright rib or a 
peripheral upright wall for the purpose of reinforcement, 
a hole or a cutout for assisting the user in lifting up the 
cover sheet from the flange, and an irregular surface for 
ensuring a non-slip grip of the container body by the us- 
er. The cover sheet may be a single film or alternatively 
a multi-layered film, and any film may be adopted as the 
cover sheet as long as the film is capable of being sealed 
to the container body by bonding, welding or other sim- 
ilar methods. Preferably, the cover sheet may be formed 
of a synthetic resin materials indicated above as the 
possible materials of the container body, a metallic ma- 
terial such as aluminum, or composite materials com- 
posed of these synthetic resin material(s) and metal(s). 
[0010] (2) An ophthalmic lens storage container ac- 
cording to the above-indicated mode (1), wherein the 
flange of the container body further includes a lower sur- 
face spaced away from the opening of the cavity in the 
first direction, the lower surface serving for providing the 
sealing zone. According to this mode of the invention, 
the surface of the sealing zone is spaced away from the 
surface of the open-end peripheral portion of the cavity 
along which the lens is slid upon the removal of the lens, 
in the first direction, i.e., in the height direction. This ar- 
rangement is effective to avoid that the lens comes into 
contact with the burrs generated on the sealing zone 
when being removed from the lens storage portion. In 
addition, since th surface of the open-end peripheral 
portion of th cavity and the surface of the sealing zone 
is spaced apart from each other by the shoulder surface 


~25 stripped from the flange can be completel^held^itrTin"" 
the groove, thereby effectively preventing undesirable 
contact of the lens with the burrs upon the removal of 
the lens. In this respect, the inner circumferential wall 
surface of the groove is located adjacent to the cavity 

30 and serves as the shoulder surface. 

[0012] According to any one of the above-described 
modes (1)-(3) of the invention, the insulating portion lo- 
cated radially outward of the open-end peripheral por- 
tion of the cavity needs to be formed in a portion in the 

35 flange, which is intended to be used for the removal of 
the lens at least, and needs not to be formed over an 
entire circumference of the cavity. 
[0013] (4) An ophthalmic lens storage container ac- 
cording to any one of the above-indicated modes (1 )-(3), 

40 wherein the insulating portion, which is located radially 
outward of the open-end peripheral portion of the cavity, 
continuously extends over an entire circumference of 
the cavity. In this arrangement, any circumferential por- 
tion of the cavity can be served as a portion to be used 

45 tor the removal of the lens. 

[0014] (5) An ophthalmic lens storage container ac- 
cording to any one of the above-indicated modes (1 )-(4) ( 
wherein the open-end peripheral portion of the cavity ex- 
tends circumferentially with an outwardly curved shape 

50 in cross section. According to this mode of the invention, 
since the open-end peripheral portion of the cavity has 
a smoothly curved surface without edge, thereby elimi- 
nating possibility that the lens is scratched by such an 
edge when being removed from the cavity. 

55 [0015] (6) An ophthalmic lens storage container ac- 
cording to anyone of the above-indicated modes (t)-(5), 
wherein an inner surface of the cavity includes a central 
portion and an open-end side portion that serves as a 
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removal-guide surfac whose radius of curvature is 
made different from that of the central portion. In this 
mode of the invention, the removal-guide surface is suit- 
ably adjusted, thereby facilitating removal of the lens 
sliding along the removal-guide surface. A specific con- 5 
' figuration of the removal-guide surface may be desirably 
determined by those skilled in the art while taking into 
account of efficiency in manufacturing the container 
body and a taste of users. In some instances, the re- 
moval-guide surface has an outwardly curved cross 
sectional shape in cross section that protrudes in the 
second direction, an inwardly curved shape that is re- 
cessed in the second direction or alternatively a gradient 
plane surface with a curvature of "0 n that extends radi- 
ally outwardly in the second direction. Described in de- 
tail, the removal-guide surface having the outwardly 
curved shape makes it easier to slide the lens along the 
removal-guide surface and pick up the lens from the re- 
moval-guide surface. The removal-guide surface having 
the inwardly curved cross-sectional shape with a radius 
of curvature that is smaller than a radius of curvature of 
the central portion of the cavity, allows the container 
body to be made compact in size without unduly en- 
largement-of-the-lens-storage-portionj-and-allows-the- 
I ns to be slid along the open-end peripheral portion of 
the cavity in a generally upright attitude, and to be read- 
ily removed from the lens storage portion. In the case 
where the principle of this mode (6) is adopted in com- 
bination with the principle of the aforesaid mode (5), the 
removal-guide surface may possibly be served as the 
open-end peripheral portion of the cavity, which extends 
circumferentially with the outwardly curved shape. 
[0016] (7) An ophthalmic lens storage container ac- 
cording to the above-indicated mode (6), wherein the 
removal-guide surface consists of a plurality of seg- 
ments having different radius of curvatures and being 
connected together in the second direction. This ar- 
rangement makes it possible to design the removal- 
guide surface with a great degree of freedom while tak- 
ing into account of a user's taste and a material of the 
container body, as well as a size, kind, shape of the oph- 
thalmic lens. These segments may smoothly join togeth- 
er along knots lying on tangents common to curves of 
these segments, or alternatively may discontinuously 
join together with junctions where no line tangents com- 
mon to the curves of these segments. The removal- 
guide surface may comprise the plurality of segments 
that have different configurations, e.g., an outwardly 
curved shape in cross section, a tapered gradient sur- 
fac , and an inwardly curved shape in cross section, and 
that join together to form the removal-guide surface. Al- 
t rnatively, the removal-guide surface may comprise the 
plurality of segments that have the same configuration 
but have different radii of curvatures, and that join to- 
gether to form the removal-guide surface. 
[0017] According to any one of the aforesaid modes 
(5)-(7), the open-end peripheral portion of the cavity that 
extends circumferentially with an outwardly curved 


shape in cross section, and the removal-guide surface 
needs to be formed in a portion in the flange, which is 
intended to be used for the removal of the lens at least, 
and needs not to be formed over an entire circumfer- 
ence of the cavity. Further the radius of curvature of the 
removal-guide surface may be constant over the entire 
circumference, or alternatively may desirably vary in the 
circumferential direction. 

[0018] (8) An ophthalmic lens storage container ac- 
cording to the above-indicated mode (6) or (7), wherein 
the removal-guide surface continuously extends over an 
entire circumference of the cavity. 
[0019] (9) An ophthalmic lens storage container ac- 
cording to any one of the above-indicated modes (1)-(8), 
wherein the insulating portion is located radially outward 
of the open-end peripheral portion of the cavity with a 
spacing in between, the spacing including a plane sur- 
face. According to this mode of the invention, the seating 
zone can be widely spaced away from the open-end pe- 
ripheral portion of the cavity, advantageously avoiding 
or minimizing undesirably contact of the lens with the 
sealing zone upon the removal of the lens from the con- 
tainer body. 

[0020] — (1 0)- An ophthalmic lens storage.containcr-ac^- 
cording to any one of the above-indicated modes (1 )-(9), 
wherein at least one circumferential portion of the seal- 
ing zone protrudes radially outward with a beak-like 
shape to thereby provide a beak-like portion. In this 
mode of the invention, a stripping-off of the cover sheet 
begins at a tip end of the beak-like portion for reducing 
a stripping force required in opening the cover sheet, 
thus easing and smoothing the stripping-off of the cover 
sheet from the flange of the container body. Accordingly, 
a reaction in the container body against the stripping-off 
of the cover sheet is minimized, thus preventing that a 
relatively large amount of preserving solution is spilled 
from the opening of the cavity, and further facilitating re- 
moval of the lens. The configuration of the sealing zone 
is not particularly limited but suitably determined taking 
into account of a plane shape of the opening of the cav- 
ity. Furthermore, the width dimension of the sealing 
zone may be generally constant over its entire circum- 
ference, or alternatively vary suitably in the circumfer- 
ential direction for desirably adjusting stripping strength 
of the cover sheet. 

[0021] In addition, stripping characteristics of the cov- 
er sheet can be adjusted by regulating the ratio B/L of 
the width dimension B of the beak-like portion to the 
length L from the base to the tip of the beak-like portion. 
Preferably, the ratio B/L is determined not to be larger 
than 5 (B/L < 5) for assuring that the cover sheet can be 
opened smoothly. It is possible that the beak-like portion 
protrudes radially outwardly from the sealing zone with 
a gradient, but the beak-like portion preferably protrudes 
radially outwardly in the right angle. 
[0022] (1 1 ) An ophthalmic lens storage container ac- 
cording to any on of the above-indicated modes (1) 
-(1 0), wherein at least one circumferential portion of the 
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sealing zone extends radially outward to thereby pro- 
vide a seal-retaining portion that allows the cover sheet, 
which is partially stripped from the flange to expose the 
cavity substantially entirely, to be retained in the flange. 
According to this mode of the invention, after the sealed 
cavity is opened, the cover sheet is still sealed at the 
seal retained portion and held in sealed to the container 
body, making it possible to handle the opened container 
body and the cover sheet as an integral member. Pref- 
erably, the dimension of the seal-retaining portion is suf- 
ficiently made larger in a direction perpendicular to a di- 
rection in which the cover sheet is stripped from the 
flange than other directions, thereby effectively prevent- 
ing undesirably separation of the cover sheet from the 
container body upon the opening of the storage contain- 
er.* In the ophthalmic lens storage container provided 
with the seal-retaining portion according to the present 
mode of the invention, the cover sheet is desirably 
formed of a specific material so that the cover sheet par- 
tially stripped off from the flange to expose the cavity is 
held in its deformed state where the cover sheet is still 
secured at the seal-retaining portion in a generally up- 
right attitude to keep the cavity open. 

[00231 (12 ) An o pht halmic lens storage container ac- 

cording to the above-indicated mode (10), wherein the 
sealing zone extend radially outward to provide a seal- 
retaining portion at another circumferential portion that 
is opposed to the at least one circumferential portion 
where the beak-like portion is provided with the cavity 
interposed therebetween, the seal-retaining portion al- 
lows the cover sheet, which is partially stripped from the 
flange including the beak-like portion of the sealing zone 
to expose substantially entirely the cavity, to be retained 
in the flange. According to this mode of the invention, 
the beak-like portion permits a smooth start of the strip- 
ping-off of the cover sheet, while the seal-retaining por- 
tion effectively prevents undesirable separation of the 
cover sheet from the container body, for example when 
the cover sheet is stripped off abruptly from the contain- 
er body. Accordingly, a reaction in the container body 
against the stripping-off of the cover sheet is further min- 
imized or eliminated, thereby permitting a stable open- 
ing of the cavity. 

[0024] (13) An ophthalmic lens storage container ac- 
cording to the above-indicated mode (12), wherein the 
sealing zone includes a pair of the beak-like portions 
formed at respective circumferential positions thereof 
opposed to each other with the cavity interposed there- 
between, and one of the pair of beak-like portions serves 
as the seal-retaining portion. In this arrangement, the 
storage container can be opened from any sides of the 
opposite beak-like portions, leading to an improved 
practicability of the storage container. Moreover, the un- 
opened beak-like portion can serve as the seal-retaining 
portion, thus establishing the effects of the seal-retain- 
ing portion, which were discussed above with respect to 
the aforesaid mode (12). 


BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The foregoing and/or optional objects features 
and advantages of the invention will become more ap- 
5 parent from the following description of a preferred em- 
bodiment with reference to the accompanying drawings 
in which like reference numerals designate like ele- 
ments and wherein: 
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Fig. 1 is atop plane view of an ophthalmic lens stor- 
age container in the form of a blister package ac- 
cording to a first embodiment of the present inven- 
tion, where a cover sheet of the blister package is 
not secured; 

Fig. 2 is a cross sectional view taken along line 2-2 
of Fig. 1; 

Fig. 3 is a fragmentally enlarged view in cross sec- 
tion of a principle part of the blister package of Fig. 
1; 

Fig. 4 is a fragmentally enlarged cross sectional 
view for explaining one step of manufacturing acon- 
tainer body of the blister package of Fig. 1 ; 
Fig. 5 is a top plane view of a blister package ac- 
cording to a second embodiment of the invention, 


where a cover sheet of the blister package is not 
secured; 

Fig. 6 is a cross sectional view taken along line 6-6 
of Fig. 5; 

Fig. 7 is a fragmentally enlarged cross sectional 
view for showing one example of a guide surface 
adoptable in a blister package of the invention; 
Fig. 8 is a fragmentally enlarged cross sectional 
view for showing another example of a guide sur- 
face adoptable in a blister package of the invention; 
Fig. 9 is a fragmentally enlarged cross sectional 
view for showing yet another example of guide sur- 
face adoptable in a blister package of the invention; 
Fig. 10 is a fragmentally enlarged cross sectional 
view for showing still another example of guide sur- 
face adoptable in a blister package of the invention; 
Fig. 11 is a fragmentally enlarged cross sectional 
view for showing a further example of guide surface 
adoptable in a blister package of the invention; 
Fig. 12 is a fragmentally enlarged cross sectional 
view for showing a still further example of guide sur- 
face adoptable in a blister package of the invention; 
Fig. 13 is a fragmentally enlarged cross sectional 
view for showing one example of a beak-like portion 
adoptable in a blister package of the invention; 
Fig. 14 is a fragmentally enlarged cross sectional 
view for showing another example of a beak-like 
portion adoptable in a blister package of the inven- 
tion; 

Fig. 15 is a fragmentally enlarged cross sectional 
view for showing yet another example of a beak-like 
portion adoptable in a blister package of the inven- 
tion; 

Fig. 1 6 is a top plane view of a blister package ac- 
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cording to a third embodiment of the invention, 
where a cover sheet of the blister package is not 
secured; 

Fig. 17 is a cross sectional view taken along line 
17-17 of Fig. 16; 

Fig. 1 8 is a top plane view of a blister package ac- 
cording to a fourth embodiment of the invention, 
where a cover sheet of the blister package is not 
secured; 

Fig. 19 is a cross sectional view taken along line 
19-19 of Fig. 18; 

Fig. 20 is a fragmentally enlarged view in cross sec- 
tion of a blister package according to a fifth embod- 
iment of the invention; 

Fig. 21 is a fragmentally enlarged view in cross sec- 
tion of a blister package according to a sixth em- 
bodiment of the invention; 

Fig. 22 is a fragmentally enlarged view in cross sec- 
tion of a blister package according to a seventh em- 
bodiment of the invention; 

Fig. 23 is a fragmentally enlarged view in cross sec- 
tion of a blister package according to an eighth em- 
bodiment of the invention; 
_.Fig.-24_ is_a_cross_sectional_view_taken^along, line_ 
24-24 of Fig. 23; 

Fig. 25 is a top plane view of a blister package ac- 
cording to a ninth embodiment of the invention, 
where a cover sheet of the blister package is not 
secured; and 

Fig. 26 is a cross sectional view taken along line 
26-26 of Fig. 25. 


DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0026] Referring first to Figs. 1 and 2, a blister pack- 
age 10 is shown as a first embodiment of the ophthalmic 
lens storage container of the present invention. The blis- 
ter package 1 0 includes a container body 1 2 and a cover 
sheet 14. The container body 12 stores a contact lens 
16 and a preserving solution 18. The cover sheet 14 is 
stripably sealed to the container body 12, whereby the 
contact lens 16 is fluid-tightly enclosed in the container 
body 12 and can be removed from the container body 
12 as needed. 

[0027] The container body 12 includes a lens storage 
portion 20 surrounded by a flange 22, and is formed of 
a synthetic resin material such as polypropylene and 
polyethylene by injection molding or the like. The lens 
storage portion 20 has a semi-spherical shell shape that 
is made somewhat flat in a thickness direction, and a 
cavity 24 with a round bottom is formed within the lens 
storage portion 20. An inner surface of a bottom portion 
of the lens storage portion 20, i.e., an inner surface of a 
central portion of the cavity 24 is her inafter referred to 
as a bottom surface 26. This bottom surface 26 is a 
sph rical concave surface whose radius of curvature R1 
is substantially made constant (see Fig. 3). The flange 


22 has a thin-walled rectangular flat plate shape, and is 
integrally formed at an open-end peripheral portion of 
the cavity 24 so as to extend outwardly in a radial direc- 
tion perpendicular to an axial or vertical direction as 
5 seen in Fig. 2. Hereinafter, the axially or vertically up- 
ward direction is referred to as a "second direction" 
along which the cavity 24 is open, and the axially or ver- 
tically downward direction is referred to as a "first direc- 
tion in which a shoulder surface 42, which will be de- 
10 scribed later, extends. Also, the flange 22 is provided in 
its peripheral portion with three cutouts 28 different in 
size. Each cutout 28 has a generally semi-circular shape 
as seen in Fig. 1 to help a user grip the container body 
12 by his or her fingers. 
is [0028] As shown in Figs. 1 and 2, the lens storage por- 
tion 20 serves for storing the contact lens 16 and the 
preserving solution 1 8, and the cavity 24 is substantially 
fully filled with the preserving solution 1 8 that is enough 
to completely submerge the contact lens 16. The kinds 
20 and materials of the contact lens 1 6 and the preserving 
solution 18 are not particularly limited. In the present 
embodiment, for example, the contact lens 16 may be 
a soft hydrophilic contact lens made of copolymers of 
_hydroxyethle_methacrylete„(HEMA),_and the,preserving_ 


25 solution 1 8 may be a solution capable of preventing de- 
hydration and maintaining the contact lens 1 6 in a ready 
to wear condition, and specific examples are a sterile 
aqueous solution and an isotonic saline solution. 
[0029] A guide surface 30 for helping removal of the 

30 contact lens 1 6 is formed in the open-end peripheral por- 
tion of the cavity 24 that constitutes the outer peripheral 
portion of the lens storage portion 20. This guide surface 
30 is smoothly connected to the bottom surface 26, and 
extends circumferentially with an outwardly curved or 

35 convex shape in cross section that protrudes outwardly 
in the second direction along which the cavity 24 is open. 
[0030] The radius of curvature of the removal guide 
surface 30 varies in the circumferential direction, as 
shown in Figs. 1 and 3. Described in detail, the guide 

40 surface 30 consists of guide surface halves 30a, 30b. 
The guide surface half 30a is contiguous to one semi 
spherical portion (left oblique upper part as seen in Fig. 
1) of the bottom surface 26, and has a radius of curva- 
ture R2 that is made substantially constant over about 

45 a half of the circumference thereof. The guide surface 
half 30b, on the other hand, is contiguous to the other 
semi spherical portions (right oblique lower part as seen 
in Fig. 1 ) of the bottom surface 26, and has a radius of 
curvature R3 that is made larger than the radius of cur- 

50 vature R2 of the guide surface half 30a. The bottom sur- 
face 26 with the radius of curvature R1 and the guide 
surface half 30a with the radius of curvature R2 join to- 
gether along knots P1 lying on tangents common to 
these surfaces 26, 30a : while the bottom surface 26 with 

55 the radius of curvature R1 and the guide surface half 
30b with th radius of curvature R3 join together along 
knots P1 lying on tangents common to these surfaces 
26, 30b. In this arrangement, an amount of extension of 
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the guide surface 30 in the radially outward direction is 
made large at one circumferential position located in the 
right-hand lower portion as seen in Fig. 1 , whereby the 
curve of the guide surface half 30b at the circumferential 
position is made more moderate or smooth than the 
curve of the guide surface half 30a. In the plane view 
shown in Fig. 1 , the outer peripheral portion of the guide 
surface 30, which defines an opening 32 of the cavity 
24, has an egg-like shape where the right-hand lower 
portion extends radially outwardly. That is, the opening 
32 of the cavity 24 has the egg-like shape where a first 
circumferential portion (located in the right-hand lower 
end portion as seen in Fig. 1) opposed to a second cir- 
cumferential portion (located in the left-hand upper end 
portion as seen in Fig. 1) in a major axis direction has a 
radius of curvature, that is made smaller than that of the 
second circumferential portion. It should be appreciated 
that the flange 22 has a generally rectangular shape, 
while the guide surface 30b functioning as an intended 
lens removal portion is approximately directed to a di- 
agonal direction of the flange 22, whereby the guide sur- 
face 30 can be effectively extended in the generally di- 
agonal direction, while avoiding an undue enlargement 

of the si ze of the container body 12. 

[0031] The guide surface 30 is surrounded by a plane 
surface 34. The plane surface 34 extends in a direction 
perpendicular to the second direction along which the 
cavity 24 is open, and is formed continuously to sur- 
round the opening 32 of the cavity 24 over the entire 
circumference. The curves of the guide surface halves 
30a, 30b with the respective radius of curvatures R2, 
R3, and the plane surface 34 join together at knots P2 
lying on lines tangent to the curves and lying on the 
plane surface 34. The width dimension of the plane sur- 
face 34 is made generally constant over its entire cir- 
cumference. 

[0032] The plane surface 34 includes an acute pro- 
jection 36 formed on the side of the first circumferential 
portion of the opening 32 of the cavity 24 where the ra- 
dius of curvature is made smaller in plane view to be 
extended outwardly. 

[0033] Further, a lower surface 40 is disposed radially 
outward of the plane surface 34 via a shoulder portion 
38 functioning as an insulating portion. The shoulder 
portion 38 includes a shoulder surface 42 that is contig- 
uous to the outer peripheral portion of the plane surface 
34 and extends contiguously to surround the plane sur- 
fac 34 over its entire circumference. The shoulder sur- 
face 42 extends in the above-mentioned first direction 
opposite to the second direction along which the cavity 
24 is open, to be connected to the lower surface 40. The 
lower surface 40 extends in the radially outward direc- 
tion perpendicular to the first and second directions, and 
is formed continuously over its entire circumference. 
The outer peripheral portion of the lower surface 40 
serves as an outer peripheral portion of the flange 22. 
That is, the lower surface 40 is located downward of the 
plane surface 34 by the height dimension of the shoulder 


surface 42 in the axial or vertical direction as seen in 
Fig. 1 , and radially outward of the plane surface 34 in 
the flange 22. As is understood from the aforesaid de- 
scription, the plane surface 34, the lower surface 40 and 
5 the shoulder portion 38 cooperate to define the flange 
22 of the container body 12. ■ 
[0034] On the other hand, the cover sheet 1 4 may be 
formed of a laminate sheet made of a composite mate- 
rial composed of an aluminum foil and a synthetic resin 
10 material, by way of example, and has an outside profile 
conforming to a shape of the upper surface of the con- 
tainer body 12. The cover sheet 14 may be stripably 
sealed to the container body 12 by heat-sealing, for in- 
stance. Described in detail, a projection 44 is integrally 
is formed in advance on the lower surface 40 of the con- 
tainer body 12 for use in sealing the cover sheet 14 to 
the flange 22 by heat-sealing. This projection 44 is dis- 
posed on the lower surface 40 and located near the 
shoulder surface 42, while extending circumferentially 
20 continuously to surround the opening 32 of the cavity 24 
over the entire circumference with a generally constant 
triangular shape in cross section and a generally con- 
stant width dimension. For securing the cover sheet 14 
to the container body 12, the cover sheet 14 is super- 
~25 posed on the tipe rid face ofthe projection^, and then 
the surface of the cover sheet 14 is pushed onto the con- 
tainer body 12 by means of a suitably heat application 
member for use in welding, whereby the cover sheet 14 
is secured to the container body 12 by means ofthe pro- 
30 jection 44 that is mashed and fusion-welded between 
the cover sheet 14 and the container body 12. In the 
present embodiment, the projection 44 is mashed and 
fusion-welded in the process of heat-sealing to form a 
sealing zone 46 right round the shoulder portion 38 at 
35 which the cover sheet 14 is sealed to the container body 
12, and the sealing zone 46 can be separated from the 
plane surface 34 in the axial or vertical direction as seen 
in Fig. 1. That is, the sealing zone 46 is substantially 
insulated from the guide surface 30 and the plane sur- 
40 face 34, in the present embodiment. 

[0035] The sealing zone 46 includes a beak-like por- 
tion 48 which is located radially outward of the acute 
projection 36 of the plane surface 34, and which has an 
acute projection shape. The beak-like portion 48 may 
45 have a variety of shapes and sizes, but not be limited 
specifically. Preferably, the shape and size of the beak- 
like portion 48 are suitably changed by adjusting the ra- 
tio of B/L of the width dimension B at the base of the 
beak-like portion 48 to the length L from the base to the 
so tip of the beak-like portion 48, in order to make it easy 
to strip off the cover sheet 14. More preferably, the ratio 
B/L is determined to be smaller than 5 (B/L < 5) for as- 
suring excellent performance in stripping off the cover 
sheet 14. In the present embodiment, for example, the 
55 ratio B/L is made smaller than 1 (B/L < 1). 

[0036] As indicated by two-dot chain line in Fig. 2, the 
cover sheet 14 is sealed to the container body 12 with 
its central portion being raised in the vertically upward 
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or in the second direction by means of the shoulder por- 
tion 38, as a result of the heat-sealing where the cover 
sheet 1 4 is superpos d on the upper surface of the con- 
tainer body 12 and secured to the welded projection 44. 
Thus, the cover sheet 14 fluid-tightly seals the opening 5 
32 of the cavity 24. In this respect, the container body 
1 2 stores the contact lens 1 6 and the preserving solution 
1 8 in advance, and then the cover sheet 1 4 is sealed to 
the flange of the container body 12, thereby providing 
the blister package 10 according to the present inven- 10 
tion. The cover sheet 14 may be printed or affixed with 
desired information or design as needed. 
[0037] In the blister package 10 constructed accord- 
ing to the present embodiment, the sealing 2one 46 at 
which the cover sheet 14 is sealed to the flange of the is 
container body 12 is located axially or vertically down- 
ward of the plane surface 34 as seen in Fig. 2 by the 
shoulder portion 38 interposed therebetween in the ver- 
tical direction. This makes it possible to eliminating or 
reducing a possible problem that the lens comes into 20 
contact with the sealing zone 46 when being removed 
from the lens storage portion, even if the sealing zone 
46 is roughed by stripping the cover sheet 14 from the 

flange and burrs are undesirably- generated on the seal- 

ing zone 46. Therefore, the contact lens 1 6 is less likely 25 
to be damaged when being removed from the lens stor- 
age portion 20, thereby assuring an excellent removal 
of the contact lens 16 from the container body 12. 
[0038] In the present embodiment, the guide surface 
30 gives the convex or outwardly curved surface at the 30 
open-end peripheral portion of the cavity 24, and no 
edge is formed on the open-end peripheral portion of 
the cavity 24, thereby eliminating possible damage of 
the contact lens 16 caused by being scratched by the 
open-end peripheral portion of the cavity 24. 35 
[0039] Moreover, the guide surface 30 is smoothly 
connected to the bottom surface 26 of the cavity 24 and 
the plane surface 34 at the all knots P1, P2 with a 
smooth or junctionless curve. This arrangement allows 
the contact lens 1 6 to be smoothly slid up along the bot- 40 
torn surface 26, the guide surface 30 and the plane sur- 
face 34 in this order. 

[0040] In the present embodiment, only the first cir- 
cumferential portion of the opening of the cavity 24 (lo- 
cated in the right-hand lower end portion as seen in Fig. *5 
1 ) is intended to be used for the removal of the lens, 
namely is designated as a intended lens removal por- 
tion, so that the radius of curvature of the guide surface 
30 can be made smaller at the other circumferential por- 
tion of the opening of the cavity 24, thereby making the 50 
entire size of the opening 32 of the cavity 24 in the plane 
surface compact or small. On the other hand, the radius 
of curvature of the guide surface 30 is made larger at 
the first circumferential portion, whereby the contact 
lens 1 6 can be readily r moved from th cavity 24 by 55 
sliding the contact lens 16 up the guide surfac 30. 
[0041] Since the plane surface 34 having a wide width 
is interposed between the guide surface hatf 30b and 


the shoulder portion 38, the plane surface 34 functions 
to prevent the contact lens 16 slid along the guide sur- 
face 30 being dropped downward from the outer periph- 
eral portion of the guide surface 30 (or the shoulder por- 
tion 38) to the lower surface 40, thereby assuring an ex- 
cellent removal of the contact lens 1 6 from the container 
body 12. Further, the plane surface 34 allows the cover 
sheet 14 to be held in close contact with the plane sur- 
face 34 with high stability, whereby the cover sheet 14 
can fluid-tightly seal the opening 32 of the cavity 24 with 
excellent fluid-tight sealing in between. 
[0042] Yet further, the beak-like portion 48 of the seal- 
ing zone 46 makes it possible to minimize a stripping 
force required in opening the cover sheet 14, thus al- 
lowing the user to begin to strip off the cover sheet 14 
to open the ,cavity 24 with a relatively small stripping 
force. Accordingly, a reaction in the container body 12 
against the stripping-off of the cover sheet 14 is mini- 
mized, thus preventing that a relatively large amount of 
preserving solution 18 is spilled from the opening 32 of 
the cavity 24, thereby assuring an excellent removal of 
the contact lens 1 6 from the container body 1 2 in a fur- 
ther effective manner. 

[0043]- Still further, -the- cover-sheet 14 can be sealed 

to the container body 12 by effecting the heat sealing at 
the projection 44 formed on the container body 12, in 
the present embodiment, the sealing zone 46 can be 
desirably formed with high preciseness and stability, as- 
suring an improved production efficiency and an im- 
proved fluid-tight sealing in an effective manner. 
[0044] There will be next described some blister pack- 
ages constructed according to other preferred embodi- 
ments of the present invention, by way of example. In 
the following description, the same reference numerals 
as used in the first embodiment will be used in the fol- 
lowing embodiments to identify the corresponding com- 
ponents, and redundant description of these compo- 
nents will not be provided. 

[0045] Referring next to Figs. 5-6, a blister package 
50 is shown as a second embodiment of the ophthalmic 
lens storage container the present invention. The blister 
package 50 is different from the blister package 10 of 
the first embodiment as to (i) the shape of the guide sur- 
face, and (ii) the shape of the open-end peripheral por- 
tion in the opening 32 of the cavity 24. 
[0046] In the blister package 50 of the present embod- 
iment, the cavity 24 has a concave surface 52 in an 
open-end side portion located near the opening 32. The 
concave surface 52 has a radius of curvature R5 that is 
made larger than a radius of curvature R4 of the bottom 
surface 26. Namely, the concave surface 52 has an in- 
wardly curve shape in cross section, which curve ex- 
tends slightly radially outwardly in the second direction 
along which the cavity 24 is open. This concave surface 
52 and the bottom surface 26 join together smoothly 
along knots P3 lying on tangents common to these sur- 
faces 52, 26. Also, the cavity 24 has a chamfered sur- 
face 54 provided in the open-end peripheral portion of 
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the cavity 24 which might provide an edge. The cham- 
fered surface 54 has an outwardly curved shape in cross 
section, thereby removing the possible edge on the 
open-end peripheral portion of the cavity 24. Specifical- 
ly, the chamfered surface 54 has a parabolic shape in 
cross section whose radius of curvature R6 gradually 
increases toward the outer peripheral portion of the 
opening 32. The inner peripheral portion of the cham- 
fered surface 54, where the radius of curvature is made 
smaller, is connected to the outer peripheral portion of 
the guide surface 52 along knots P4 lying on tangents 
common to curves of these surfaces 54, 52, while the 
outer peripheral portion of the chamfered surface 54, 
where the radius of curvature is made larger, is connect- 
ed to the plane surface 34 along knots P5 lying on lines 
tangent to the curve of the chamfered surface 54 and 
lying on the plane surface 34. Namely, in the present 
embodiment, the guide surface 56 includes two seg- 
ments, i.e., the concave surface 52 and the chamfered 
surface 54, which have different radius of curvatures. It 
is noted that the chamfered surface 54 serves as the 
segment of the guide surface 30 t as well as the open- 
end peripheral portion of the cavity 24 extending circum- 
ferentially with the outwardly curved shape in cross sec- 
tion to be convex in the second direction along with the 
cavity 24 is open. 

[0047] The cavity 24, the guide surface 56 consisting 
of the concave surface 52 and the chamfered surface 
54, the plane surface 34 and the shoulder surface 42 
are all shaped as a solid of revolution about a center 
axis 57 of the cavity, whose cross sectional shape is 
made constant over the entire circumference about the 
center axis. The flange 22, which is contiguous to the 
shoulder surface 42, has a generally square shape in a 
plane view. Forthe purpose of reinforcement, the flange 
22 includes a peripheral upright wall 58 integrally formed 
at the peripheral portion of the flange 22 so as to extend 
downwardly, and circumferentially over the entire pe- 
riphery of the flange 22. The protruding end of the pe- 
ripheral upright wall 58 is located downward of the bot- 
tom of the lens storage portion 20 in the vertical direc- 
tion, so that the peripheral upright wall 58 functions as 
a support member. The sealing zone 46 formed on the 
flange 22 has a generally annular shape as seen in Fig. 
5, and is located radially outward of the shoulder surface 
42 so as to surround the shoulder surface 42 over the 
entire circumference while having a generally constant 
width. Like the first embodiment, the sealing zone 46 
may be formed when the cover sheet 14 is heat sealed 
to the flange 22, where the cover sheet 14 is superposed 
on the projection 44 integrally formed on the flange 22, 
and then the surface of the cover sheet 14 is heat 
pressed onto the flange 22, whereby the cover sheet 1 4 
is fusion-welded to the projection 44. 
[0048] The sealing zone 46 includes a pair of beak- 
like portions 48, 48 formed on the respective circumf r- 
ential portions diametrically opposed to each other. 
Each of the beak-like portions 48, 48 is arranged to have 


the length L in the protruding direction is made smaller 
than the length L in the beak-like portion 48 in the first 
embodiment, and the ratio B/L of the width dimension B 
of the beak-like portion at the base to the length Lfrom 

5 the base to the tip of the beak-liked portion is arranged 
to be substantially equal to 5 (B/L =5). 
[0049] In the present embodiment, the shape and size 
of the open-end peripheral portion of the cavity 24 that 
includes the guide surface 56 and the plane surface 34 

10 are not particularly limited, but may be suitably deter- 
mined taking into account of the material, shape and 
size of the contact lens 16 and efficiency in using and 
manufacturing the blister package. Some specific ex- 
amples of the open-end peripheral portion of the cavity 

15 24 will be described in detail in conjunction with Figs. 
7-12. It should be appreciated that the invention is by 
no means limited to the details of the following exam- 
ples. 

[0050] Fig. 7 shows a guide surface 60 partially defin- 
20 ing the open-end peripheral portion of the cavity 24. The 
guide surface 60 is shaped as a solid of revolution about 
a center axis of the cavity 24, and consists of two parts, 
namely a sloped surface 62 as a first segment and a 
_ chamfered surface 64 as a second segment. The sloped 
25 surface 62 is discontinuously connectedTolth^bclfioTrir 
surface 26 having a radius of curvature R7 along knots 
P6 with a peak or a junction. As seen in the cross section 
of Fig. 7, the sloped surface 62 extends straightly f rom 
the knots P6 with a generally constant slope in the sec- 
30 ond direction, i.e., in the vertically upward direction as 
seen in Fig. 7, and the chamfered surface 64 has an 
outwardly curved shape in cross section, protruding out- 
ward in the second direction and having a relatively 
small radius of curvature R8. The chamfered surface 64 
35 is discontinuously connected to the sloped surface 62 
along knots P7 with a peak created, while being smooth- 
ly connected to the plane surface 34 along knots P8 
without creating any peak or junction. 
[0051] Fig. 8 shows a guide surface 66 partially defin- 
40 ing the open-end peripheral portion of the cavity 24. The 
guide surface 66 is shaped as a solid of revolution about 
a center axis of the cavity 24, and has an outwardly 
curved or convex shape in cross section that protrudes 
outwardly in the second direction and has a radius of 
45 curvature R1 0 that is made smaller than a radius of cur- 
vature R9 of the bottom surface 26 of the cavity 24. The 
guide surface 66 is discontinuously connected to the 
bottom surface 26 along knots P9 with a peak created, 
while being smoothly connected to the plane surface 34 
so along knots P1 0 without creating any peak. As is under- 
stood from the foregoing description, the guide surface 
66 serves as a chamfered surface provided to eliminate 
possible edge of the open-end peripheral portion of the 
cavity 24. 

55 [0052] Fig. 9 shows a guide surface 68 partially d fin- 
ing the open-end periph ral portion of the cavity 24. The 
guide surface 68 consists of two parts, namely an out- 
wardly curved surface 70 as the first segment and a 


30 


35 


40 


9 


NSDOCID: <EP 1 27741 6A2J_> 


17 


EP 1 277 416 A2 


18 


chamfered surface 72 as the second segment. The out- 
wardly curved surface 70 has a convex shape in cross 
section to protrude outwardly in the second direction, 
and has a radius of curvature R12 that is made suffi- 
ciently smallerthan a radius of curvature R1 1 of the bot- 5 
torn surface 26 of the cavity 24. The outwardly curved 
surface 70 is discontinuously connected to the bottom 
surface 26 along knots P11 with a peak created. The 
chamfered surface 72 has an outwardly curved or con- 
vex shape in cross section to protrude outwardly in the 10 
second direction, and has a radius of curvature R13that 
is made larger than the radius of curvature R12 of the 
outwardly curved surface 70 and smallerthan the radius 
of curvature R11 of the bottom surface 26. The cham- 
fered surface 72 is discontinuously connected to the out- is 
wardly curved surface 70 along knots P12 with a peak 
created, while being smoothly or continuously connect- 
ed to the plane surface 34 along knots P1 3 without cre- 
ating any peak. 

[0053] Fig. 10 shows the open-end peripheral portion 20 
of the cavity 24 where a chamfered surface 74 is pro- 
vid d. The chamfered surface 74 has an outwardly 
curved or convex shape in cross section to protrude out- 
wardly in.the second direction, and has_a radius of cur- 

vature R1 5 that is made sufficiently smallerthan a radius 25 
of curvature R14 of the bottom surface 26. The cham- 
fered surface 74 continuously extends in the circumfer- 
ential direction over the entire circumference of the cav- 
ity 24. The chambered surface 74 is smoothly and con- 
tinuously connected at its inner periphery to the bottom 30 
surface 26 along knots P14 lying on tangents common 
to surfaces 74, 26, and at its outer periphery to the plan 
surface 34 along knots P1 5 lying on lines tangent to the 
chamfered surface 74 and lying on the plane surface 34. 
The radius of curvature R15 of the chamfered surface 35 
74 may be suitably adjusted to be served as a guide 
surface that defines the open-end side portion of the 
cavity 24. 

[0054] Fig. 11 shows a guide surface 76 partially de- 
fining the open-end peripheral portion of the cavity 24. 40 
The guide surface 76 consists of two parts, namely a 
first chamfered surface 78 as the first segment and a 
second chamfered surface 80 as the second segment. 
The first chamfered surface 78 has an outwardly curved 
or convex shape in cross section to protrude outwardly 45 
in the second direction, and has a radius of curvature 
R17that is made smallerthan a radius of curvature R16 
of the bottom surface 26. The first chamfered surface 
78 is continuously connected to the bottom surface 26 
along knots P16 without creating any peak or junction. 50 
Th second chamfered surface 80 has an outwardly 
curved or convex shape in cross section to protrude out- 
wardly in the second direction, and has a radius of cur- 
vatur R18 that is made smallerthan the radius of cur- 
vature R17 of the first chamfered surfac 78. Th sec- 55 
ond chamfer d surface 80 is smoothly connected at 
both sides thereof to the first chamfered surface 78 and 
the shoulder surface 42 of the shoulder portion 38 along 


knots P1 7, P1 8 with no peak created, respectively. That 
is, in this specific example, the guide surface 78 and the 
shoulder surface 42 of the shoulder portion 38 directly 
smoothly join together, without disposing the plane sur- 
face 34 in between. 

[0055] Fig. 1 2 shows the open-end peripheral portion 
of the cavity 24 where a chamfered surface 82 is pro- 
vided. The chamfered surface 82 has an outwardly 
curved or convex shape in cross section to protrude out- 
wardly in the second direction, and has a radius of cur- 
vature R20 that is made smaller than a radius of curva- 
ture R19 of the bottom surface 26. The chamfered sur- 
face 82 is continuously or smoothly connected to the 
bottom surface 26 along knots P1 9 with no peak creat- 
ed, while being discontinuously connected to the lower 
surface 40 of the flange 22 along knots P20 with a peak 
created. That is, in this specific example, the chamfered 
surface 82 serves as a guide surface at its inner circum- 
ferential portion, while functioning at its outer peripheral 
portion to form the, shoulder surface 42 of the shoulder 
portion 38. 

[0056] In the illustrated second embodiment, the 
shape and sizes of the beak-like portion 48 of the sealing 
.20neA6.is.not particularly limited, but may_bepreferably_ 
determined or adjusted with materials, shapes, and siz- 
es or other suitable parameters of the container body 
12 and the cover sheet 14 taken into consideration. 
Some examples of the beak-like portions adoptable in 
the present invention will be described in conjunction 
with Figs. 13-15. 

[0057] Fig. 1 3 shows a beak-like portion 84 formed in 
one circumferential portion of the sealing zone 46 des- 
ignated as an intended stripping start point, where the 
ratio B/L is determined to satisfy the following inequality, 

1 < B/L < 2. Fig. 1 4 shows a beak-like portion 86 formed 
in one circumferential portion of the sealing zone 46 des- 
ignated as an intended stripping start point, where the 
ratio B/L is determined to satisfy the following inequality, 

2 < B/L < 3. Fig. 1 5 shows a beak-like portion 88 formed 
in one circumferential portion of the sealing zone 46 des- 
ignated as an intended stripping start point, where the 
ratio B/L is determined to satisfy the following inequality, 

3 < B/L < 4. 

[0058] In the blister package 50 constructed accord- 
ing to the second embodiment as described above, the 
sealing zone 46 at which the cover sheet 1 4 is stripably 
sealed to the container body 12, is located axially or ver- 
tically downward of the plane surface 34 by the shoulder 
portion 38 interposed therebetween in the vertical direc- 
tion as seen in Fig. 6, like the blister package 10 of the 
first embodiment. Therefore, the blister package 50 can 
enjoy the same advantages of the present invention, 
which are described above with respect to the blister 
package 10, and is capable of preventing th contact 
lens b ing damag d when being removed from the con- 
tainer body 12. 

[0059] According to the second embodiment of the in- 
vention, the suitable one of the illustrated examples of 
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the guide surface as shown in Figs. 7-12 can be adopt- 
ed, thereby facilitating or actively inducing removal of 
the contact lens by sliding the contact lens over the bot- 
tom surface 26 and the guide surface in this order. 
[0060] Further, the sealing zone 46 includes the pair 
of beak-like portions 48, 48 opposed to each other in 
one diametric direction. In this arrangement, the blister 
package 50 can be opened from any side of the pair of 
beak-like portions 48, 48, and unsealed one of the pair 
of the beak-like portions 48, 48 can serve as a seal-re- 
taining portion, resulting in improved efficiency in using 
and manufacturing the blister package 50. 
[0061] Referring next to Figs. 16 and 17, a blister 
package 90 is shown as a third embodiment of the oph- 
thalmic lens storage container of the present invention. 
The blister package 90 is different from the blister pack- 
ages 10, 50 according to the first and second embodi- 
ments in terms of the width dimension, the shape and 
the like of the sealing zone 46. 

[0062] In the blister package 90 constructed accord- 
ing to the present embodiment, the lens storage portion 
20 has a generally semi-spherical shell shape in its en- 
tirety, and a generally semi-spherical cavity 24 is formed 
within the stora ge p ortion 20. The flange 22 has a gen- 


erally rectangular configuration in a plane view shown 
in Fig. 16, and an upright rib 92 for reinforcing the con- 
tainer body 1 2 and a grip member 94 for helping a strip- 
ping operation are integrally formed at opposite sides of 
a peripheral portion of the flange 22 so as to extend in 
the vertically downward direction as seen in Fig. 17. 
[0063] A guide surface 96 is provided in the open-end 
peripheral portion of the cavity 24 so as to continuously 
extend circumferentially over the entire circumference 
of the cavity with a substantially constant outwardly 
curved or convex shape in cross section that protrudes 
outward in the second direction with a generally con- 
stant radius of curvature that is smaller than that of the 
bottom surface 26 of the cavity 24. The guide surface 
96 is smoothly connected to the bottom surface 26 along 
knots P21 lying on tangents common to these surfaces 
26, 96, while being smoothly connected to the plane sur- 
face 34 along knots P22 tying on lines tangent to the 
guide surface 96 and lying on the plane surface 34. The 
opening 32 of the cavity 24 has a generally circular 
shape. As is understood from the aforesaid description, 
the guide surface 96 may be formed as a chamfered 
surface to eliminate an edge in the open-end peripheral 
portion of the cavity 24. 

[0064] While the plane surface 34 is connected to the 
guide surface 96 at its inner circumferential surface over 
the entire circumference, the width dimension of the 
plane surface 34 varies in the circumferential direction 
so that the outer peripheral portion of the plane surface 
34 surrounds the opening 32 of the cavity 24 with a gen- 
erally ellipsoidal shape. One of two circumf rential por- 
tions opposed to each other in a major axial direction of 
the plan surface 34, extends outwardly to form the acute 
projection 36. 


[0065] Further the outer periphery of the sealing zone 
46 formed on the lower surface 40 is shaped in a gen- 
erally circular shape, although the inner periphery of the 
sealing zone 46 is made ellipsoidal. As a result, the 

5 width dimension of the sealing zone 46 varies in the cir- 
cumferential direction. Namely, a width dimension as 
measured in circumferential positions 46a, 46a opposed 
in a major axial direction of the sealing zone 46 is made 
smaller than a width dimension as measured in circum- 

10 ferential positions 46b, 46b opposed in a minor axial di- 
rection of the sealing zone 46. In the present embodi- 
ment, the major axial direction conforms to a direction 
along which the cover sheet 1 4 is intended to be stripped 
off, and the circumferential portions 46b, 46b opposed 

15 to the minor axial direction perpendicular to the major 
axial direction have the maximized width dimension. 
[0066] The blister package 90 constructed according 
to the present embodiment is characterized in that the 
width dimension of the sealing zone 46 is desirably 

20 changed in the circumferential direction, making it pos- 
sible to adjust a stripping force required in opening the 
cover sheet 14. For instance, it is also possible to even 
the stripping force for opening the cover sheet 14 over 
the entire circumference. 
~25 [0067] Referring next to "Figs. 18 and~t9, a blister 
package 98 is shown as a fourth embodiment of the oph- 
thalmic lens storage container of the present invention. 
This blister package 98 is different from the blister pack- 
age 90 according to the illustrated third embodiment of 

30 the invention in that a seal-retaining portion 100 is ad- 
ditionally formed. 

[0068] The seal-retaining portion 100 is formed in a 
circumferential portion of the sealing zone 46, which 
portion is opposed to the beak-like portion 48 with the 

35 opening 32 of the cavity 24 interposed therebetween, 
so as to extend radially outwardly with a given width di- 
mension. The seal-retaining portion 1 00 has a generally 
rectangular shape in a plane view shown in Fig. 1 8, and 
extends to the outer peripheral portion of the flange 22. 

40 The width dimension of the seal-retaining portion 100 is 
made substantially equal to or larger than the dimension 
of the opening 32 of the cavity 24. 
[0069] In the blister package 98 constructed accord- 
ing to the present embodiment, since the seal-retaining 

45 portion 100 is formed on the opposite side of the beak- 
like portion 48, the sealing portion 100 can prevent or 
restrict the cover sheet 14 being stripped off from the 
container body 12 in an accelerative manner at the op- 
posite side of the beak-like portion 48 , making it possible 

so to expose the opening 32 of the cavity 24 in a stable 
manner. Also, the seal-retaining portion 1 00 permits the 
partially stripped cover sheet 14 for opening the cavity 
24 to be still sealed to the container body 12, making it 
easy to handle the container body 12 and the cover 

55 sheet 14 aft r the blister package 98 is open d. 

[0070] Referring next to Fig. 20, there is shown a prin- 
ciple part of a blist r package 1 02 constructed according 
to a fifth embodiment of the ophthalmic lens storage 
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container of the present invention in an enlarged man- 
ner. The blister package 102 is different from the first 
mbodim nt, as to the structure of the insulating portion 
having a shoulder surface extending in the first direction 
opposite to the second direction along which the cavity 
24 is open. 

[0071] Described in detail, the blister package 102 ac- 
cording to the present invention does not have the lower 
surface 40, and the flange 22 and the plane surface 34 
are generally made flush with each other. 
[0072] In the present embodiment, a groove 1 04 func- 
tioning as an insulating portion is formed in a portion of 
the flange 22 adjacent to the plane surface 34. The 
groove 1 04 is open in the upper surface of the flange 22 
and extends circumferentially so as to surround the 
opening 32 of the cavity 24 continuously. That is, the 
groove 104 is partially defined by an inner circumferen- 
tial wall 42a and an outer circumferential wall 42b, and 
the inner circumferential wall 42a functions as the shoul- 
der surface 42. 

[0073] The sealing zone 46 is formed in a portion of 
the flange 22, which is located radially outward of the 
groove 104. That is, the sealing zone 46 is separated 
— from.the guide surf ace_30 and the.plane-surf ace ..34_by_ 
means of the groove 104 interposed therebetween, 
thereby being substantially insulated from the guide sur- 
face 30 and the plane surface 34. 
[0074] Referring next to Fig. 21 , there is shown a prin- 
ciple part of a blister package 1 06 constructed according 
to a sixth embodiment of the ophthalmic lens storage 
container of the present invention in an enlarged man- 
ner. The blister package 1 06 is different from the fifth 
embodiment, as to the position of the sealing zone 46. 
[0075] In the blister package 106 of the present em- 
bodiment, the sealing zone 46 is formed on the bottom 
surface of the groove 1 04, and the inner circumferential 
wall 42a separates the sealing zone 46 and the plane 
surface 34 in the height or vertical direction as seen in 
Fig. 21 , whereby the sealing zone 46 is substantially in- 
sulated from the guide surface 30 and the plane surface 
34. In the present embodiment, the bottom surface of 
the groove 1 04 provides a lower surface. 
[0076] The blister package 106 constructed as de- 
scribed above can enjoy the same advantages of the 
present invention explained above with respect to the 
illustrated embodiments. In addition, the groove 104 
completely houses the sealing zone 46 and prevents 
protrusion of the sealing zone 46 from the flange 22. 
This arrangement, for example, permits the cover sheet 
14 to be readily printed, in a later step. 
[0077] Referring next to Fig. 22, there is shown a prin- 
ciple part of a blister package 1 08 constructed according 
to a seventh embodiment of the ophthalmic lens storage 
container of the present invention in an enlarged man- 
ner. Th blister package 1 08 is differ nt from the blister 
package 10 of the first embodiment in that the sealing 
zone 46 at which the cov r sheet 14 is sealed to the 
container body 12, is formed on the bottom surface of 


the groove 1 04 that is formed in the flange 22 and locat- 
ed radially outward of the shoulder portion 38. In the 
present embodiment, the bottom surface of the groove 
104 provides a lower surface. In this arrangement, the 

5 sealing zone 46 is spaced away from the plane surface 
34 by means of the shoulder surface 42 of the shoulder 
portion 38 and the inner circumferential wall 42a of the 
groove 104 functioning as the shoulder surface 42, in 
the height or vertical direction as seen in Fig. 22, thereby 

10 being substantially insulated from the guide surface 30 
and the plane surface 34. 

[0078] Referring next to Fig. 23 and 24, a blister pack- 
age 110 is shown as an eighth embodiment of the oph- 
thalmic lens storage container of the present invention. 
*5 The blister package 110 is substantially different from 
the blister package 10 of the first embodiment, as to (i) 
the shape of the guide surface and (ii) the shape of the 
open-end peripheral portion in the opening 32 of the 
cavity 24. 

20 [0079] In the blister package 110 of the present em- 
bodiment, the lens storage portion 20 has a generally 
semi-spherical shell shape that is made somewhat flat 
in a thickness direction, and the cavity 24 formed within 
the lens storage-portion 20 hasJhe_bottom surface.26 - 

25 whose inwardly curved or convex surface has a gener- 
ally constant radius of curvature R21 . The flange 22 
comprises a plane surface 112 that surrounds the open- 
end peripheral portion of the cavity 24 and extends out- 
wardly from the open-end peripheral portion of the cavity 

30 24 in a direction perpendicular to the second .direction 
along which the cavity 24 is open. The blister package 
110 has a generally ellipsoidal shape in its entirety as 
seen in a plane view shown in Fig. 23. Further, a periph- 
eral cylindrical wall 114 is integrally formed at the pe- 

35 ripheral portion of the flange 22 so as to extend in the 
first direction that is opposed to the second direction 
along which cavity 24 is open. 

[0080] A caudal-fin shaped portion 118 is integrally 
formed in one of opposite ends of the flange 22 in the 

40 main axis direction. The caudal-fin shaped portion 118 
has an inwardly curved or concave shape in cross sec- 
tion as shown in Fig. 24, and is reinforced by rib 122, 
122 integrally formed on its lower surface, and has a 
generally swallowtail shape in a plane view shown in 

45 Fig. 23, whereby the flange 22 has a fish-like shape in 
its entirety as seen in the plane view. The peripheral cy- 
lindrical wall 114 protrudes outward from the bottom of 
the lens storage portion 20 in the first direction. The pro- 
truding end of the cylindrical wall 1 1 4 is bent radially out- 

so ward, to thereby provide an annular support surface. 
[0081] In the present embodiment, a guide surface 
124 consists of two parts, namely a sloped surface 126 
as the first segment and an outwardly curved surface 
128 as the second segment. The sloped surface 1 26 is 

55 continuously connected to th bottom surface 26 at 
knots P23 with no peak. As seen in the cross section of 
Fig. 24, the sloped surface 126 extends straightly from 
the knots P23 with a generally constant slope in the sec- 
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ond direction, i.e., in the vertically upward direction. The 
outwardly cu rved surface 1 04 is formed in the open-end 
peripheral portion of the cavity 24, and has a generally 
semi circular shape in cross section so as to protrude 
outward in the second direction along which the cavity 
24 is open. The outwardly curved portion 104 has a ra- 
dius of curvature R22 (not shown) that is made suffi- 
ciently smaller than that of the bottom surface 26, and 
is connected at an inner peripheral portion to the sloped 
surface 1 26 along knots P24, and at an outer peripheral 
portion to the plane surface 112 along knots P25. The 
outwardly curved surface 128 is dimensioned so that the 
protruding end face is substantially flush with the plane 
surface 112. As is understood from the aforesaid de- 
scription, the outwardly curved surlace 128 serves as 
one of the segment of the guide surface, and functions 
to remove possible edges on the open-end peripheral 
portion of the cavity 24. 

[0082] The Mange 22 is further provided with the 
groove 104 disposed in the radially outward of the guide 
surface 124 and extending continuously in the circum- 
ferential direction over the entire circumference thereof. 
The groove 104 functioning as an insulating portion is 
open in the upper surface of the flange 22, and the inner 
circumferential wali 42a and outer circumferential wall 
42b of the groove 104 function as the shoulder surface. 
The bottom surface of the groove 104 is provided with 
the base portion 130 protruding in the second direction 
formed in a central portion in the width direction and ex- 
tending continuously in the circumferential direction 
over the entire circumference of the groove 104. Thus, 
the base portion 1 30 cooperates with the inner and outer 
circumferential walls 42a, 42b to form therebetween a 
pair of small grooves 132, 132 extending continuously 
over the circumference of the groove 1 04. The base por- 
tion 130 is dimensioned to have a height that is made 
smaller than the depth dimension of the groove 104. 
[0083] The cover sheet 14 is superposed on and 
sealed to the base portion 130 by welding or the like. 
That is, the sealing zone 46 formed by the base portion 
1 30 welded is substantially insulated from the guide sur- 
face 124 by the shoulder surface 42a of the groove 104. 
In particular, the fish-like shaped container body 1 2 can 
give a taste of design to the blister package 110. 
[0084] Referring next to Figs. 25 and 26, a blister 
package 134 is shown as a ninth embodiment of the 
ophthalmic lens storage container of the present inven- 
tion. The blister package 134 is different from the blister 
package 110 of the eighth embodiment in the shape of 
the container body 12. 

[0085] In the blister package 134, the bottom surface 
26 has an inwardly curved or concave surface whose 
radius of curvature varies in the circumferential direction 
to have a generally heart shape in a plane view shown 
in Fig. 25. The flange 22 comprises a plane surface 1 1 2 
that surrounds the open-end peripheral portion of the 
cavity 24 and extends outwardly from the open-end pe- 
ripheral portion of the cavity 24 in a direction perpendic- 


ular to the second direction along which the cavity 24 is 
open (upward direction as seen in Fig. 26). The plane 
surface 112 also has a generally heart shape corre- 
sponding to and slightly larger than the cavity 24. The 

5 open-end peripheral portion of the cavity 24 is provided 
with a suitable radius to be chamfered. The cavity 24 
has no apparent guide surface in the present embodi- 
ment, and the bottom surface 26 extends to the open- 
end peripheral portion of the cavity 24 with a generally 

10 constant radius of curvature, and is directly connected 
to the flange 22 (or the plane surface 112). 
[0086] Like the eighth embodiment., the groove 104 
functioning as the insulating portion is formed on the 
flange 22, to be located radially outward of the open-end 

15 peripheral portion of the cavity 24, and to extend in the 
circumferential direction continuously to thereby sur- 
round the cavity 24. The groove 1 04 includes the shoul- 
der surface 42a, 42b, the base portion 130 and the 
smaller groove 132, 132, likewise. The shoulder surface 

20 42 located on the side of the cavity 24 is partially defined 
by the outer peripheral portion of the bottom wall 26. 
Thus, the sealing zone 46 at which the cover sheet 14 
is sealed to the container body 12 is set to the base por- 
tion 130 housed within the groove 104. 

~25~ ' [0087] While The p rese nt ly p7ef e ~rre~d^mbod imeht of 
the invention has been described above in detail for il- 
lustrative purpose only, it is to be understood that the 
invention is not limited to the details of the illustrated 
embodiment, but may be otherwise embodied. 

30 [0088] For instance, the container body may be pro- 
vided with an upright peripheral wall or rib for the pur- 
pose of reinforcement, a hole or a cutout for assisting 
the user in lifting up the cover sheet from the flange or 
for reducing or balancing the weight of the container 

35 body, and an irregular surface for ensuring a non-slip 
grip of the container body by the user. The shape of the 
container body is not limited to the illustrated embodi- 
ment, but may have a variety of shapes. 
[0089] The flange of the container body may be de- 

40 sirably shaped to be suitable in use and in packing the 
contact lens in the blister package, but not be limited to 
the illustrated ones. 

[0090] The blister package is available for storing var- 
ious kinds of ophthalmic lens fortreating myopia, hyper- 

45 opia, presbyopia and the like, such as hydrophilic or 
soft-type contact lenses including disposable contact 
lenses, hydrophobic or hard-type contact lenses, in- 
traocular lenses. The blister package of the present in- 
vention is adoptable as an ophthalmic lens storage con- 

50 tainer for use in providing desired lenses to consumers 
or end users, or alternatively for use in providing desired 
lenses from manufacture to medical centers or the like. 
[0091] It is also to be understood that the present in- 
vention may be embodied with various other changes, 

55 modifications and improvements, which may occur to 
those skilled in the art, without departing from the spirit 
and scop of the invention defin d in the following 
claims. 
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Claims 

1. An ophthalmic lens storage container (10, 50, 90, 
98, 102, 106, 108, 110, 134) comprising: 

* a container body (12) including a lens storage 

portion (20) having a cavity (24) for storing an 
ophthalmic lens (16) and a preserving solution 
(18), and a flange (22) extending radially out- 
ward around an open-end peripheral portion of 
said cavity; and 

a cover sheet (14) superposed on said contain- 
er body for covering an opening (32) of said 
cavity and being stripably sealed to said flange 
in a sealing zone (46, 1 30) that extends around 
said open-end peripheral portion of said cavity 
■ over an entire circumference of said cavity, to 
thereby fluid-tightly seal said lens storage por- 
tion; 


wherein said flange of said container body in- 
cludes an insulating portion (38, 104) located radi- 
ally outward of said open-end peripheral portion of 
said-cavity -so-asto-extend-circumferentially,_said- 
flange includes a shoulder surface (42) that extends 
in a first direction opposite to a second direction 
along which said cavity is exposed; and 

wherein said sealing zone is located radially 
outward of said insulating portion of said flange. 


2. An ophthalmic lens storage container (10, 50, 90, 
98, 106, 108, 110, 134) according to claim ^where- 
in said flange (22) of said container body (12) further 
includes a lower surface (40) spaced away from 
said opening (32) of said cavity (24) in said first di- 
rection, said lower surface serving for providing said 
sealing zone (46). 

3. An ophthalmic lens storage container (102, 106, 
108, 110, 134) according to claim 1 or 2, wherein 
said insulating portion (38) is constituted by a 
groove (104) open in a front surface in which said 
cavity is open, and said shoulder surface (42) is 
constituted by an inner circumferential wall surface 
(42a) of said groove. 

4. An ophthalmic lens storage container (10, 50, 90, 
98, 102, 106, 108, 110, 134) according to any one 
of claims 1-3, wherein said insulating portion (38), 
which is located radially outward of said open-end 
peripheral portion of said cavity (24), continuously 
extends over an entire circumference of said cavity. 

5. An ophthalmic lens storage container (10, 50, 90, 
98, 102, 106, 108, 110, 134) according to anyone 
of claims 1-4, wherein said open-end peripheral 
portion of said cavity (24) extends circumferentially 
with an outwardly curved shape in cross section. 


6. An ophthalmic lens storage container (10, 50, 90, 
98, 102, 106, 108, 110, 134) according to any one 
of claims 1-5, wherein an inner surface of said cavity 
(24) includes a central portion (26) and a open-end 
5 side portion that serves as a removal-guide surface 

(30, 56, 60, 66, 68, 76, 96, 124) whose radius of 
curvature is made different from that of said central 
portion. 

10 7. An ophthalmic lens storage container (50, 1 1 0) ac- 
cording to claim 6, wherein said removal-guide sur- 
face consists of a plurality of segments (52, 54, 62, 
64, 70, 72, 74, 78, 80, 126, 128) having different 
radius of curvatures and being connected together 

is in said second direction. 

8. An ophthalmic lens storage container (10, 50, 90, 
98, 102, 106, 108, 110, 134) according to claim 6 or 
7, wherein said removal-guide surface (30, 56, 60, 
20 66, 68, 76, 96, 124) continuously extends over an 

entire circumference of said cavity. 


An ophthalmic lens storage container (10, 50, 90, 
_98,_102,_106, 108,„110,„134) according.to_claim_8,. 
wherein said removal-guide surface (30, 56, 60, 66, 
68, 76, 96, 124) has an outwardly curved shape in 
cross section. 
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10. An ophthalmic lens storage container (10, 50, 90, 
98, 102, 106, 108) according to claim 9, wherein 
said radius of curvature of said removal-guide sur- 
face (30, 56, 60, 66, 68, 76, 96) is partially made 
larger at a circumferential portion as an intended 
lens removal portion. 

11. An ophthalmic lens storage container (10) accord- 
ing to claim 10, wherein said flange (22) has a rec- 
tangular shape and said intended lens removal por- 
tion is approximately directed to a diagonal direction 
of said flange. 


12. An ophthalmic lens storage container (10, 50, 90, 
98, 102, 106, 108) according to any one of claims 
1-11 , wherein said insulating portion (38) is located 

45 radially outward of said open-end peripheral portion 
of said cavity (24) with a spacing in between, said 
spacing including a plane surface (34). 

13. An ophthalmic lens storage container (10, 50, 90, 
so 98, 102, 106, 108) according to any one of claims 

1 -12, wherein at least one circumferential portion of 
said scaling zone (46) protrudes radially outward 
with a beak-like shape to thereby provide a beak- 
like portion (48, 84, 86, 88). 


55 


14. An ophthalmic lens storage container (50, 98) ac- 
cording to claims 1 -1 3, wh rein at least one circum- 
ferential portion of said sealing zone (46) extends 
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radially outward to th reby provide a seat retaining 
portion (100) that allows said cover sheet (14), 
which is partially stripped from the flange to expose 
said cavity (24) substantially entirely, to be retained 
in said flange (22). 5 

15. An ophthalmic lens storage container (50, 98) ac- 
cording to any one of claims 1-14, wherein said 
sealing zone (46) extends radially outward to pro- 
vide a seal retaining portion (100) at another cir- 10 
cumferential portion that is opposed to said at least 
one circumferential portion where said beak-like 
portion (48, 84, 86, 88) is provided with said cavity 
interposed therebetween, said seal retaining por- 
tion allows said cover sheet (14), which is partially is 
stripped from said flange including said beak-like 
portion of said sealing zone to expose substantially 
entirely said cavity (24) , to be retained in said flange 
(22). 

20 

16. An ophthalmic lens storage container (50) accord- 
ing to claim 15, wherein said sealing zone (46) in- 
cludes a pair of said beak-like portions (48, 48) 

formed at respecti ve circumferential positions 

thereof opposed to each other with said cavity (24) 25 
interposed therebetween, and one of said pair of 
beak-like portion serves as said seal-retaining por- 
tion. 

17. An ophthalmic lens storage container (90) accord- 30 
ing to any one of claims 1-16, wherein a width di- 
mension of said sealing zone (46) varies in a cir- 
cumferential direction thereof so that said width di- 
mension is maximized at two circumferential posi- 
tion (46b) that are opposed to each other in one di- 35 
rection perpendicular to a direction along which said 
cover sheet (14) is intended to be stripped off. 

18. An ophthalmic lens storage container (10) accord- 
ing to any one of claims 1 -1 7, wherein said flange *o 
(22) is provided with at least one cutout (28) in a 
periphery thereof. 

19. An ophthalmic lens storage container (50 : 110, 134) 
according to any one of claims 1 -1 8, wherein said 
flange (22) includes a peripheral wall (58, 114) that 
extends outward from a bottom of said lens storage 
portion in said first direction to be served as a sup- 
port member. 

so 
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FIG.1 
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FIG.2 




JSDOCID: <EP 1277416A2_L> 


17 


EP1 277 416 A2 


FIG.4 



ISDOCID: <EP 1 27741 6A2J_> 


18 


EP 1 277 416 A2 


FIG.5 



MSOOCID: <EP 1277416A2_L> 


19 


EP 1 277 416 A2 



>ISDOClD: <EP 1277416A2J_> 


20 


EP 1 277 416 A2 


FIG.7 



26 


FIG. 8 


38 P10 



21 


EP 1 277 416 A2 



FIG. 10 
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FIG. 16 
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